might be presumed that they would be free from attacks if they stayed in an air-tight room, into which only air could pass which had been filtered, so that all allergic substances were kept out. Filtration of air may be accomplished by passing the air through cotton or through a layer of fluid-glycerol fcr example. Both methods, and combinations of it, have been tried by us. It is not yet advisable to publish these methods in detail. I will only state that it has been proved that in principle our surmise is correct, i.e., patients suffering from violent attacks of asthma in a certain house may be free from attacks, if -they stay in the same house in an air-tight room, ventilated in such a way that only air, free from allergens or miasmata, can enter.
If it is possible to arrest miasmatic substances by filtering the air through cotton, it must be presumed that the cotton used as a filter in the ventilation system of the room above mentioned, should contain the miasmatic substance characteristic for the country in which the experiment is made. Since it is a general rule that injections of small quantities of an extract of a causative agent of allergic attacks ameliorates the condition, whereas larger amounts are noxious, it was to be expected that extracts of the cotton mentioned would act in the same way. This surmise also has proved to be correct. Details of these investigations will be published later.
Clinical Experience with Powdered Leaves of Digitalis.
By E. COWLES ANDRUS and EDWARD P. CARTER.
To the physician dealing with heart disease it is extremely important that he have digitalis at hand in a form which is at once stable and, in so far as is possible, standardized. With regard to stability there is much to be said in favour of the dried powdered leaf. In this form the preparation retains its potency for a considerable period, whereas the tincture or infusion is known to *deteriorate with age.
The pharmacological standardization of digitalis has been the subject of careful study during recent years and various methods of so-called " biological standardization" have been put forward. Into the details of these procedures we need not here enter, but it is sufficient to say that they involve the determination of the amount of some form of extract of the drug required to stop the action of the heart of the cat or frog. Certain features of these methods make them appear unsatisfactory from a clinical point of view. In the first place no process of extraction has been evolved which ensures the complete removal of all the component glucosides. In addition, the evidence is far from conclusive that the elements which arrest the action of the heart of the cat or the frog are those upon which the physician depends for the therapeutic effect in cases of heart failure.
It has, therefore, seemed advisable to attempt a clinical standardization of some form of digitalis. To this end a careful study has been carried out upon a large group of patients in the wards of the Johns Hopkins Hospital, Baltimore, during the past two years. The series was made up of cases of syphilitic, rheumatic and arterio-sclerotic heart disease all exhibiting signs of advanced cardiac insufficiency. It did not include cases of acute cardiac disease. The same details of treatment, apart from digitalis therapy, were carried out in each case, i.e., with regard to rest, limitation of fluid-intake, salt-free or salt-poor diet, and purgation. Morphia was used when indicated. [April 8, 1924. Excepting those obviously in extremis all patients were treated without digitalis for four or five days in order to obtain, as nearly as possible, constant conditions. It was ascertained in each case that no digitalis had been taken during the three weeks preceding admission.
The dry powdered leaf of digitalis was chosen as the most stable preparation. A large quantity was obtained through a local firm and was kept thoroughly dry. It was put up as required in gelatine capsules by the hospital pharmacy. It was found that, given in this form, the drug was readily absorbed and was far less disagreeable to the taste than the tincture or infusion.
The scheme of dosage was based upon two principles similar to those advanced by Eggleston:
(1) That the indication for digitalis therapy is the degree of cardiac failure regardless of the cause; and (2) that, given the indication for its use, the drug should be administered in quantity sufficient to produce either conspicuous therapeutic effect or some of its minor toxic symptoms.
Digitalis was given, therefore, to patients with auricular fibrillation or sinus rhythm alike, and in the following dosage: O8 grm. as an initial dose and 0'2 grm. every subsequent four hours. This dosage was maintained until there was evidence of therapeutic effect or until some one of the minor symptoms of digitalis intoxication appeared.
What, now, is to be taken as evidence of therapeutic effect? An answer to this question must involve a brief consideration of the physiology of heart failure. The normal circulation is governed by a system of reflex mechanisms which effect an adequate blood supply to the various portions of the body. In health, in the event of a sudden strain upon one portion of the circulation, compensatory mechanisms come into play to increase the blood flow in that region, decreasing it, perhaps, elsewhere in the system. Into this scheme there fits with perfect exactitude the device for the maintenance of proper gaseous exchange in the lungs, the circulatory stimulation of the respiratory centre.
In the patient with cardiac disease it is these mechanisms which are first called upon to prevent circulatory insufficiency. But as the circulatory failure progresses these outposts, so to speak, become inadequate-they do not necessarily collapse but they are no longer competent to meet the demands of the situation. Finally the bed-ridden, cedematous, orthopnoeic individual with signs of congestion of the splanchnic circulation and an engorged liver, the advanced case of cardiac insufficiency, represents the capitulation of the last line of defence; the heart has failed.
The therapeutic effect of digitalis is dependent upon its support of this same " last line." First, through its action upon the vagus centre and later by a direct effect upon the myocardium it slows the ventricular rateparticularly in cases with auricular fibrillation-and increases the force and magnitude of ventricular systole, resulting in a more adequate circulation. Gradually there ensues a return of function in the other compensatory mechanisms with consequent relief of respiratory distress, subsidence of the splanchnic congestion, and, in cedematous cases, diuresis.
In this study therefore evidence of relief of respiratory symptoms, and increase in vital capacity, diuresis and reduction of liver enlargement were considered to indicate a therapeutic effect of the drug. It must be granted that this is not a sharp end-point but it is of sufficient accuracy to gauge the comparative potency of the preparation to be tested. It has, too, the conspicuous advantage that it coincides with the result which the physician desires to produce when he prescribes digitalis.
Electrocardiograms were taken in each case upon admission, preceding and during the administration of digitalis. It was thus possible to observe the course of the therapy by comparison of the P-R intervals and T-wave changes in successive records. The development of anorexia or nausea, of any conspicuous degree of A-V block, or the appearance of extrasystoles in a bigeminal sequence were taken to indicate minor intoxication, and the drug was withheld forthwith.
Pharmacologists, notably Eggleston,' have called attention to the relation of the weight of the individual to the amount of digitalis required to produce a given effect. Eggleston has developed a formula by which to calculate the therapeutic requirement of the galenical preparations of digitalis. Of the tincture this amounts to 15 c.c. per 100 lb. body-weight. While it has not been possible, in this series of cases, to establish a standard dosage for tinctures prepared from the same leaves, it has been found that in 95 per cent. of the cases there was conspicuous evidence of a therapeutic effect of the drug after 1.5 grm. of the powdered leaf per 100 lb. body had been administered.
In cedematous cases the excess of body-weight due to fluid was roughly estimated and the estimation checked by weighing, after the subsidence of the cedema. Moreover, with the particular specimen used, symptoms of intoxication have not appeared with dosages below the above amount.
It has then been possible to establish with reasonable accuracy the amount of a given preparation of digitalis necessary to relieve the symptoms of cardiac insufficiency, in short to standardize it clinically. It may well be that in the near future pharmacological standardization of the drug may be perfected and its relation to the therapeutic requirement more clearly established, but until that time clinical standardization would appear necessary. And it may be urged with reason that for such standardization the most simple procedure is to test the efficacy of a stable preparation, preferably the dry powdered leaf, for the use to which the physician intends to put it, i.e., the production of a therapeutic effect in cases of heart failure.
